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The title compound, [Cd(C 2 H 3 O 3 P)(H 2 O)] n , was obtained from vinylphosphonic acid and cadmium nitrate. The vinyl groups project into the interlamellar space and the structure is held together via van der Waals forces. The Cd 2+ ion is sixcoordinate and the geometry is best described as distorted octahedral, with O-Cd-O angles falling within the range 61.72 (13)-101.82 (14) . Five of the coordinated oxygen atoms originate from the phosphonate group and the sixth from a bound water molecule. Cd-O distances lie between 2.220 (3) and 2.394 (2) Å . The water molecule is hydrogen bonded to a phosphonate oxygen atom.
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For the isotypic structure of [Zn(C 2 H 3 PO 3 )]ÁH 2 O, see: Menaa et al. (2002) . For other cadmium organophosphonates, see: Cao et al. (1993); Hou et al. (2008) ; Bauer et al. (2007) . For other metal phosphonates, see: Brody et al. (1984) ; Bujoli et al. (2001 Bujoli et al. ( , 2007 ; Butcher et al. (2002) ; Cheetham et al. (1999) ; Clearfield et al. (1997) ; Clearfiled & Wang (2002) ; Fan et al. (2007) ; Hu et al. (2003) .
Experimental
Crystal data [Cd(C 2 Table 1 Hydrogen-bond geometry (Å , ).
Symmetry code: (i) Àx þ 1 2 ; Ày þ 2; z À 3 2 .
Data collection: SMART (Bruker, 2000) ; cell refinement: SAINT-Plus (Bruker, 2004) ; data reduction: SAINT-Plus; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008b); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008b); molecular graphics: XP in SHELXTL (Sheldrick, 2008b) and CrystalMaker (Crystal-Maker, 2010); software used to prepare material for publication: publCIF (Westrip, 2010). Clearfield, A., Poojary, D. M. & Zhang, B. (1997) (Brody et al., 1984; Cheetham et al., 1999; Clearfield et al., 2002 Clearfield et al., , 1997 Fan et al., 2007) . One of our recent objectives has been the preparation of covalently-bonded and catalytically active organometallic phosphonates which retain certain desirable features of a homogeneous catalyst (e.g. high activity and selectivity) and of the inorganic support (e.g. chemical and thermal stability, ease of catalyst grafting). These objectives may be realised via two possible methods: A. condensation of a pre-formed phosphonic acid functionalized coordination complex with di-, tri-or tetravalent metal salts, and B. post-synthetic modification of a layered metal phosphonate. Examples of Method A include TiO 2 -phosphonate supported rhodium bipyridine complexes for asymmetric hydrogenation of prochiral ketones (Bujoli et al., 2001) ;
ZrO 2 -phosphonate supported Ru-BINAP complexes for asymmetric hydrogenation of ketones and β-keto esters (Hu et al., 2003) , and TiO 2 -phosphonate supported cobalt phosphine carbonyl complexes for the hydroformylation of olefins (Bujoli et al., 2007) . In each of these examples, the catalytically active hybrid organometallic-inorganic phosphonate possesses quite different selectivities for organic transformation when compared to the homogeneous, unsupported counterparts. Examples of Method B are much rarer -no doubt in part due to the sterically constrained nature of layered metal phosphonates. The ability of such phosphonates to undergo a post-synthetic reaction with a catalytically active metal complex is dependent on the interlayer spacing present which is often only a few Ångstroms. Our own studies have shown that the interaction of metal vinylphosphonates C 2 H 3 PO 3 Cu and C 2 H 3 PO 3 Zn with rhodium(III) chloride in aqueous media does not result in the formation of an intact layered organometallic material but instead results in facile delamination of the layered phosphonate and which we tentatively ascribed to a Rh(III)-π-vinyl interaction (Butcher et al., 2002) . Herein we describe the synthesis, characterization and X-ray structure of a layered cadmium vinylphosphonate and subsequent reaction with rhodium chloride.
Single crystals of the title compound were obtained from the reaction of vinylphosphonic acid and cadmium nitrate tetrahydrate in water under conditions of slowly increasing pH. The structure is isotypic with that of the layered zinc analogue in which the vinyl groups project into the interlamellar space and is held together via Van der Waals forces (Menaa et al., 2002) . The Cd 2+ ion is six-coordinate and the geometry is best described as distorted octahedral, with O-Cd-O angles falling within the range 61.72 (13) -101.82 (14)°. Five of the coordinated oxygen atoms originate from the phosphonate group and the sixth, O3, from a bound water molecule. Cd-O distances lie between 2.220 (3) and 2.394 (2) Å, longer than those found in the zinc analog consistent with an increase in metal ionic radius, but similar to those found in previously reported layered cadmium organophosphonates. The structure of cadmium vinylphosphonate monohydrate is layered and Figure 2 shows a view down the c axis illustrating the lamellar nature of the material. The phosphorus atom is tetrahedrally coordinated, with a phosphorus-cadmium distance of 2.979 (1) Å. This longer than the Zn-P bond found in zinc vinylphosphonate (2.800 Å) which is predicted based on the larger cadmium ion (Menaa et al., 2002) . Two oxygen atoms from the same phosphonate -PO 3 group chelate to the cadmium ion in a bidentate fashion. Each coordinated water molecule hydrogen bonds to oxygen atom O3 as listed in a single broad band centered at 3478 cm -1 corresponding to the cadmium-coordinated water O-H stretching mode and a band at 1614 cm -1 due to the bending mode. The spectrum also contains two intense bands at 1101 and 964 cm -1 correspond to -PO 3 stretching modes and a weaker band at 747 cm -1 belonging to the monosubstituted vinyl moiety. These bands are similar to those found in hydrated copper vinylphosphonate (Butcher et al., 2002) . A thermal gravimetric analysis was also 
Refinement
H-atoms were placed in locations derived from a difference map and included as riding contributions with isotropic displacement parameters 1.2 times those of the attached atoms. Floating origin restraint required by space group. Atom C2 appears disordered across the mirror on the basis of its value for U iso which is noticeably larger than that of C1. However, no satisfactory 2-site model could be devised to model this despite considerable effort. As a result, the displacement parameters for this atom was restrained to approximate isotropic behavior (ISOR 0.01). 
